We studied three groups of patients after AMI: Group A (control group): 15 patients, who followed a standard in-hospital CRP of 3 weekly sessions of 2 months duration; Group B (study group): 15 patients, who were enrolled in a home-based CRP of similar duration and were monitored by TC with the aid of an ecg-device (Sorin Life Watch CG 6106); Group C (second control group): 15 patients, who followed a home-based CRP without ecgmonitoring by TC. All patients performed a symptom-limited exercise testing at the beginning of the CRP. Psychometric data (STAI-Y1, STAI-Y2, BDI) were also evaluated. At the end of the CRP all patients underwent repeated exercise testing and psychometric evaluation.
Introduction
Comprehensive Cardiac Rehabilitation includes a series of interventions aimed at improving functional recovery and quality of life after acute myocardial infarction (AMI) [1] [2] [3] [4] . Several studies have shown that a comprehensive program of Cardiac Rehabilitation (CR), that includes physical training, psychological intervention, behavioural and pharmacological interventions impacting on risk factors for atherosclerosis (stop-smoking, control of hypertension and diabetes, reducing LDL cholesterol) is successful in reducing mortality and morbidity after AMI, and also in improving functional capacity, psychological profile and quality of life [5] [6] [7] [8] [9] . The ideal length of the program should be at least 8 weeks, with subsequent follow up. One of the main problems of CR is, however, the difficulty of its application to the whole population of AMI, often due to logistic problems impeding the patient to reach the hospital to follow a 8 week outpatient program under cardiological supervision. These patients often continue at home an exercise program given at discharge, but, due to few contacts with the referring hospital, lose the beneficial effects of CR at mediumlong term. Telecardiology may at least in part reduce these logistic problems through the utilization of devices, nowadays widely applied in several areas of cardiology, allowing patients to maintain contact and feedback with the referral hospital even at home [10] [11] [12] [13] . The aim of this study was to assess the efficacy of telecardiology in improving adhesion to exercise prescription, functional capacity and psychological profile of patients following a home-based Cardiac Rehabilitation Program (CRP) after AMI.
Materials and Methods

Patient population
Patient population was composed of 45 patients, subdivided in three subgroups, who were similar in 
Study Protocol
Before initiating CRP all patients underwent clinical examination, routine non invasive cardiologic tests and a symptom-limited exercise test. At the beginning of the CRP they also filled a questionnaire to evaluate their psychological status: anxiety through STAI-Y1 (State anxiety) and STAI-Y2 (trait scale of anxiety inventory), depression through BDI (Beck Depression Inventory) and quality of life through MOS/SF-36 (Medical Outcomes Study 36-Item Short-Form Health Survey). Standard CRP included exercise training, functional and prognostic evaluation, risk factors assessment, educational and behavioural intervention, pharmacologic control, as indicated in the International Guidelines [1] . The exercise program followed by group A patients consisted in 3 weekly out-patient sessions of 30 min cycling at a work load of 75% of peak heart rate (HR) reached at exercise stress test performed before the onset of exercise training. Patients of group B and C received instruction to follow a home based training similar to that followed in hospital by group A patients. They were instructed to exercise 3 times/week for 30 min on their cyclette at home, and were instructed to measure their HR to achieve the target HR (about 75% of peak HR achieved at baseline exercise stress test). A simple recording-transmitting ecg-device (Sorin Life Watch CG 6106) was given to Group B patients.
Thanks to this system it was possible to monitorize the ecg of patients during home-based exercise program. This device was connected to the body with electrodes and allowed ecg recording at baseline an during exercises. Thereafter, the ecg was transmitted to a Call Center by home-telephone and subsequently sent to our Center by e-mail in a few minutes time. The training sessions were performed in days and hours predetermined and agreed with each patient. Patients were seen after two months, at the end of the exercise program, for re-evaluation of clinical state, and for repetition of psychometric evaluation and of a symptom-limited exercise testing.
Results
No patient of Group B was lost at follow-up, while in groups A and C we lost two patients at follow-up. None of the patients of group B needed hospitalization during follow-up while in Group A and group C two patients required hospitalization. In Group B patients we observed an improvement of cardiovascular functional capacity at the end of CRP, with an increase in peak exercise HR, exercise duration, and peak exercise work-load (p<0.05, Pre-CR vs Post-CR; p<0.01) (table 2). Similar improvement were observed in Group A (p<0.05, Pre-CR vs Post-CR), but not in Group C patients (p=ns, Pre-CR vs Post-CR) (table 2). Table 3 shows the results of psychological status evaluation and suggests that in group B there was an improvement of state anxiety and a trend to a reduction of depression, compared to Group C patients. The evaluation of parameters reflecting quality of life (MOS/SF-36) showed no modification in 8/15 patients and an improvement in 2/15 patients in group B, while there was a worsening in 7/15 patients and an improvement in 1 patient in group C (p<0.05).
Discussion
Cardiac Rehabilitation aims at facilitating physical, psychological and emotional recovery after AMI [1] . This is achieved through hospitalbased comprehensive programs including exercise training, patient education and counselling, optimal pharmacological treatment, and psychological intervention. Meta-analyses of the effectiveness of these programs suggest that they can achieve a reduction in cardiac mortality of 20-26% over a 1-3 year time [2] [3] [4] . CRP are also associated with improvement in aerobic capacity [14] , reduction of risk profile [15] , improvement in lipoprotein patterns [5] , psychological status and quality of life [16] [17] [18] . It is clear that many patients who could benefit from cardiac rehabilitation are not enrolled in these programs due to both service and patient factors. Enrolment rates for Cardiac Rehabilitation have been reported to range from 15-59% [19] . Many services concentrate on relatively low risk, white middle aged patients, while women [20, 21] and elderly are less likely to be included [22] [23] [24] . Poor recruitment is also related to service factors, such as the availability and accessibility of a program [25] , the strength of a physician's recommendation to attend [26] [27] [28] and treatment by a general physician, rather than a cardiologist. Patient factors include the reported feeling amongst the elderly and women that they will be out of place [29] and beliefs about whether their illness was amenable to cure or control [30] . Socio-demographic factors such as deprivation [31] , level of education [32] and spouse involvement [33, 34] are also significant predictors of enrolment. Of those patients who do attend hospital Cardiac Rehabilitation the dropout rates from exercise programs range from 20% in the first three months to 50% at 6 months to a year [35] . Smokers, patients who have had more that one myocardial infarction [36, 37] , and women are more likely to drop out [38] . Therefore it is important to device new strategies to improve patients enrolment in CRP in order to extend their benefits also to patients unable to attend hospital sessions for logistic or other reasons. One possibility is offered by the prescription of a home-based CRP, allowing patients to follow physical training in their home environment. However, it is also equally important to ensure complete and continued patients adhesion to suggested home-based programs. Trials comparing home-based Cardiac Rehabilitation programmes to usual care (patients not enrolled in Cardiac Rehabilitation) have reported significantly greater improvements in exercise capacity, systolic blood pressure and lower anxiety in the patients participating in home rehabilitation compared to the controls at follow-up [39] . Eight randomised controlled trials comparing homebased to supervised centre-based CRP have been published [40] [41] [42] [43] [44] [45] [46] [47] . These studies report similar improvements in exercise capacity, systolic blood pressure or serum cholesterol at follow-up between the home and centre-based groups. The present study shows that patients following home-based CRP had similar benefits of patients following hospital-based programs. In our experience, a homebased exercise prescription without TC monitoring was not successful in improving CRP end-points. In our population the motivations to follow prescribed exercise training at home was not enough to sustain an 8 week home-based program, but the addition of a simple ecg device such that used in our study was sufficient to achieve the same results of hospital-based CRP.
In conclusion, TC improved compliance and results of a home-based CRP, in particular functional capacity and psychology profile, compared to patients enrolled in a home-based CRP without ecgmonitoring by TC. TC is helpful improving adhesion to home-based Cardiac Rehabilitation in those patients unable to attend in-hospital program for logistic reasons. The possibility to extend this model of assistance out of hospital could enhance enrolment in CRP and allow the application of its benefits to a large number of patients after AMI. 
